Abstract. The distinct differences between improper and definite integral is shown in this article by some counterexamples, by which we correct the students' misunderstanding and make the exclusive characters of improper integral clearer.
Introduction
Improper integral is an important knowledge point on integral after definite integral, which contains two typies, one with infinity integral limit is and the other with unbounded integrand. For the two are mutually transformable, we only research on infinite integral. Firstly, we think about whether the properties of integral could be passed on to or suit for improper integral, or which kind of properties could. According to the thinking way, we could enhance the students' understanding on the properties of improper integral by counterexamples. 
Properties different from definite integral
Solution: By Dirchlet test, the improper integral
Relation of integrand and the convergence of the integral
Many students may think that, since improper integral and series have close connection, the general term tends to 0 when the series is convergent, then so does the convergent improper integral, namely the statement, that the integrand should approach 0 for a convergent improper integral, is not true. does not exist, which indicts that the integrand may not tends to 0 even it is continuous.
Then we are curious about that in which cases, the integrand of a convergent integral will convergent to 0?
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The expression (2) is convergent from (1), but 
